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��-LWHPV�YHUVLRQ�RI�32&6��VHOHFWHG�YLD�H[SORUDWRU\�DQG�FRQILUPDWRU\�IDFWRU�DQDO\VLV�ZDV�DGPLQLVWHUHG�
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5(68/76��,Q�VDPSOH�RI�����SUHJQDQW�ZRPHQ��������ZHUH�EHWZHHQ�DJH�UDQJH����WR����\HDUV��������ZHUH�
HGXFDWHG�������� OLYHG�DV�KRXVH�ZLYHV�DQG�������KDG� MRLQW� IDPLO\� V\VWHP��������KDG�PRQWKO\� LQFRPH�
IURP� ������� WR� ������� UXSHHV�� ������KDG� XQSODQQHG� SUHJQDQF\� DQG� ������KDG� H[SHULHQFHG� ILUVW� WLPH�
SUHJQDQF\��7ZR�KXQGUHGV�DQG� WKUHH�SUHJQDQW�ZRPHQ� ��������� H[KLELWHG�PLOG� �Q ������������PRGHUDWH�
�Q ���� �������� VHYHUH� �Q ���� �������� DQG� H[WUHPH� OHYHOV� �Q ��� ������� RI� REVHVVLYH� FRPSXOVLYH�
V\PSWRPV�� 7KH� UHPDLQLQJ� ���� �������� VKRZHG� HLWKHU� VXEFOLQLFDO� RU� QR� V\PSWRPV� RI� REVHVVLRQV� DQG�
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0HQWDO�DOWHUDWLRQV�DUH�H[SHULHQFHG�GLIIHUHQWO\�DW�HDFK�
WULPHVWHU� RI� SUHJQDQF\�� +RZHYHU�� XVXDOO\� SK\VLFDO�
FKDQJHV� DUH� HQJURVVHG� DQG� SV\FKLDWULF� FKDQJHV� DUH�
RYHUORRNHG� XQOHVV� D� PHQWDO� GLVRUGHU� GHYHORSV��
2EVHVVLYH� &RPSXOVLYH� 'LVRUGHU� �2&'�� LQ� SUHQDWDO�
SHULRG� RU� DQ[LHW\� LV� OLNHO\� XQGHUHVWLPDWHG� GXULQJ�
SUHJQDQF\�VLQFH�PDQ\�RI�WKH�VLJQV�FDQ�EH�LQFRUUHFWO\�
DVVLJQHG� WR� EHLQJ� SUHJQDQW��� 'XULQJ� SUHQDWDO� SHULRG�
VHYHUDO� SV\FKRVRFLDO� DQG� KRUPRQDO� FKDQJHV� WDNH�
SODFH�WKDW�LQWHJUDWH�WKLV�HYROXWLRQDU\�SURFHVV�EHWZHHQ�
SUHJQDQF\� DQG� SRVWQDWDO� SHULRG��� 6HYHUDO� SUHJQDQW�
ZRPHQ� PD\� DFFRPPRGDWH� WR� PHQWDO�� VRFLDO� DQG�
SK\VLFDO� FKDQJHV� ZKLFK� DSSHDU� GXH� WR� SUHJQDQF\��
0HQWDO� DQG�SK\VLFDO� KHDOWK� LV� LQIOXHQFHG�QHJDWLYHO\� LI�
WKH� SUHJQDQW� ZRPDQ� XQDEOH� WR� DFFRPPRGDWH� WKHVH�
FKDQJHV� DQG� PD\� VXIIHU� IURP� PLOG�� PRGHUDWH� RU�
VHYHUH�PHQWDO�GLVWXUEDQFHV���7KHVH�PHQWDO�SUREOHPV�
DOVR� LQIOXHQFH� PRRG�� DIIHFW� DQG� SRWHQWLDO� WR� ZRUN�
HIILFLHQWO\�� 
1RUPDO� REVHVVLRQDO� WKRXJKWV� YDU\� IURP� FOLQLFDO�
REWUXVLYH� WKRXJKWV� E\� YLUWXH� RI� WLPH� WKH\� WDNH� DQG�

GLVDELOLW\� DQG� LPSDLUPHQW� WKH\� FDXVH��� 2&'� LV� D�
FRQGLWLRQ� LQ� ZKLFK� WKH� SUHYDLOLQJ� FKDUDFWHULVWLF� LV�
SUHVHQFH� RI� UHFXUUHQW� REWUXVLYH� WKRXJKWV� RU�
FRPSXOVLYH� DFWV�� 2EWUXVLYH� WKRXJKWV� DUH� LPSXOVHV��
LPDJHV� RU� LGHDV� WKDW� FRPH� WR� WKH� FOLHQW
V� PLQG� LQ� D�
VWHUHRW\SHG� IRUP�� ZKLFK� KDV� WR� EH� UHVLVWHG�
XQVXFFHVVIXOO\�DQG�LW�FDXVH�GLVWXUEDQFH�LQ�FOLHQW¶V�OLIH���
7KHVH� WKRXJKWV� OHDG� WR� VLJQLILFDQW� GLVDELOLWLHV� LQ�
IXQFWLRQLQJ� UHODWHG� WR� UHFUHDWLRQ�� ZRUN�� UHODWLRQVKLSV�
DQG�VFKRRO��DQG�DUH�LQYDULDEO\�GLVWUHVVLQJ��7KHVH�DUH��
KRZHYHU�� NQRZQ�DV� WKH�SHUVRQ¶V�RZQ� WKRXJKWV�� HYHQ�
WKRXJK�WKH\�DUH�QRQ-YROXQWDU\�DQG�RIWHQ� LQFRQVLVWHQW��
&RPSXOVLYH� ULWXDOV� RU� DFWV� DUH� VWHUHRW\SHG� EHKDYLRUV�
WKDW� DUH� SHUIRUPHG� DJDLQ� DQG� DJDLQ�� 7KH\� DUH� QRW�
LQKHUHQWO\� SOHDVXUDEOH� QRU� GR� WKH\� UHVXOW� LQ� WKH�
DFFRPSOLVKPHQW� RI� LQKHUHQWO\� XVHIXO� WDVNV�� $� SHUVRQ�
RIWHQ� VHHV� WKHP� DV� REVWUXFWLQJ� VRPH� REMHFWLYHO\�
XQOLNHO\� HYHQW�� RIWHQ� LQYROYLQJ� GDPDJH� WR� RWKHUV� RU�
KLP��KHUVHOI��2IWHQ�WKHVH�EHKDYLRUV�DUH�DFNQRZOHGJHG�
E\� LQGLYLGXDOV� DV� LQHIIHFWLYH� DQG� SRLQWOHVV� DQG� WKH\�
DWWHPSW� WR� UHVLVW� WKHP� EXW� UHPDLQ� XQVXFFHVVIXO�� ,Q�
ORQJ-VWDQGLQJ�FDVHV��UHVLVWDQFH�PD\�EH�ORZHU��� 
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,Q� SHULQDWDO� DQG�PRUH� VSHFLILFDOO\� SUHQDWDO� 2&'�� WKH�
FRPSXOVLRQV�DQG� REWUXVLYH� WKRXJKWV�DUH� YHU\�SUHFLVH�
LQ� FRQWHQW� DQG� FRQFHQWUDWH� RQ� WKH� IHWXV�� 7KH�
FRQFHQWUDWLRQ�RI�REVHVVLRQ�WKRXJKWV�DQG�FRPSXOVLRQV�
DUH� UHODWHG� WR� WKH� KHDOWK� RI� XQERUQ�� HQYLURQPHQW�DQG�
ZHOOEHLQJ��2EWUXVLYH�WKRXJKWV�PD\�EH�UHODWHG�WR�IHWXV�
JHWWLQJ� KXUW�� ORVW� RU� SROOXWHG�� DQG� FRPSXOVLRQV� PD\�
LQYROYH� FKHFNLQJ�� VHHNLQJ-UHDVVXUDQFH� DQG� PHQWDO�
ULWXDOV���3UHJQDQW�ZRPHQ�VXIIHULQJ�IURP�SUHQDWDO�2&'�
PD\�XVH�H[FHVVLYH�DYRLGDQFH�OLNH�DYRLGLQJ�EDWKLQJ�RU�
KDQJ�RXW��:KHQ�ZRPHQ�VXIIHU� IURP�SUHQDWDO�2&'�� LW�
PD\� UHVXOW� LQ� PDUNHG� GHILFLW� LQ� PDWHUQDO� ZHOO-EHLQJ��
7KHVH�VLJQV�RI�SUHQDWDO�2&'�GHYHORS�LQWHQVH�GLVWUHVV�
DQG� GLVDELOLW\� QRW� RQO\� RQH¶V� SHUVRQDO�� RFFXSDWLRQDO�
DQG� VRFLDO� OLIH�� EXW� PD\� DOVR� LPSDFW� WKH� SRWHQWLDO� RI�
PRWKHU� WR� WDNH� FDUH� IRU� KHU� EDE\�� GLVWXUELQJ� WKH�
PRWKHU-LQIDQW�ERQGLQJ�SURFHVV�� 
$� V\VWHPDWLF� UH-H[DPLQDWLRQ� ZDV� FDUULHG� RI� WKH�
OLWHUDWXUH� UHODWHG� WR� SUHQDWDO� FDUH� LQ� JURXS� IRUP� IRU�
KLJKO\�ULVNHG�SUHJQDQW�ZRPHQ���0DWHUQDO�LQWUXVLYH�DQG�
XQZDQWHG�WKRXJKWV�RI�LQIDQW-UHODWHG�PLVKDS��DQG�2&'�
LQ� SUHQDWDO� DQG� SRVWSDUWXP� SHULRG� ZHUH� H[DPLQHG��
����UHVSRQGHQWV�ZHUH�UHFUXLWHG�IURP�KRVSLWDOV�GXULQJ�
SUHJQDQF\�� 'DWD� ZHUH� FROOHFWHG� E\� DGPLQLVWHULQJ�
RQOLQH� TXHVWLRQQDLUH� DQG� FRQGXFWLQJ� LQWHUYLHZ� RYHU�
WHOHSKRQH��5HVXOWV�FRQFOXGHG�WKDW�XQZDQWHG�WKRXJKWV�
RI�LQIDQW-UHODWHG�PLVKDS�ZHUH�QRW�SUHGLFWRU�RI�KDUPLQJ�
EHKDYLRU� WRZDUGV� LQIDQW� EXW� D� VLJQLILFDQW� SUHGLFWRU� RI�
SHULQDWDO� 2&'��� � &HUWDLQ� LPEDODQFHV� LQ�
QHXURWUDQVPLWWHUV� VXFK� DV� VHURWRQLQ�� GRSDPLQH� DQG�
JOXWDPDWH�DUH�IRXQG�WR�EH�UHVSRQVLEOH�IRU�WKH�RQVHW�RI�
2&'���� ������� SUHJQDQW� ZRPHQ� ZHUH� IRXQG� WR� EH�
VXIIHULQJ�IURP�VRPH�IRUP�RI�PHWDO�GLVRUGHU���$OWKRXJK�
D� ORW� RI� UHVHDUFKHV� KDYH� H[SORUHG� SHULQDWDO�
GHSUHVVLRQ�� EXW� KDYH� QHJOHFWHG� GRPDLQ� RI� SHULQDWDO�
DQ[LHW\��� 
7KH� SUHVHQW� VWXG\� KDV� H[SORUHG� WKH� IUHTXHQF\� RI�
FDVHV�KDYLQJ�REVHVVLYH�FRPSXOVLYH�V\PSWRPV�GXULQJ�
SUHQDWDO� SHULRG� RI� SUHJQDQF\�� &XUUHQW� VWXG\� DGGV� WR�
WKH� ERG\� RI� NQRZOHGJH� UHJDUGLQJ� LQYHVWLJDWLRQ� RI�
ZRPHQ� VXIIHULQJ� ZLWK� REVHVVLYH� FRPSXOVLYH�
V\PSWRPV� GXULQJ� SUHJQDQF\�� LQ� 3DNLVWDQ�� $OWKRXJK�
WKHVH� V\PSWRPV� KDYH� EHHQ� H[SORUHG� LQ� JHQHUDO�
SRSXODWLRQ�� OLWHUDWXUH� LQGLFDWHV� WKDW� VHJPHQW� RI�
DQWHQDWDO�FDUH�DQG�PHQWDO�KHDOWK�LJQRUHG�H[DPLQDWLRQ�
RI� WKHVH�V\PSWRPV� LQ�ZRPHQ�ZKR�DUH�SUHJQDQW�� ,W� LV�
HVVHQWLDO� WR� GHYLVH� D� UHIHUUDO� V\VWHP� IRU� SV\FKLDWULF�
DVVHVVPHQW�� FRQVXOWDWLRQ� DQG� WUHDWPHQW� LQ� FDVH� RI�
FOLQLFDOO\� VLJQLILFDQW� 2&'� VLJQV� DPRQJ� SUHJQDQW�
ZRPHQ� 

0(7+2'2/2*< 

$� 0L[HG� 0HWKRGV� 'HVLJQ� ZLWK� TXDOLWDWLYH� DQG�
TXDQWLWDWLYH� UHVHDUFK� DSSURDFK� ZDV� XVHG� LQ� WZR�
SKDVHV��3KDVH�,�FRPSULVHG�RI�TXDOLWDWLYH�DSSURDFK�RI�
UHVHDUFK�� +HUH�� WR� GHYHORS� 3UHQDWDO� 2EVHVVLRQ�
&RPSXOVLRQ� 6FDOH� �32&6��� ���� LQLWLDO� FRGHV� ZHUH�
JHQHUDWHG� WKURXJK� WKHPDWLF� DQDO\VLV� RI� OLWHUDWXUH�

UHYLHZ� DQG� WUDQVFULSWLRQV� RI� LQ-GHSWK� VHPL� VWUXFWXUHG�
LQWHUYLHZV�ZLWK�SV\FKLDWULVWV��FOLQLFDO�SV\FKRORJLVWV�DQG�
GLDJQRVHG�SUHJQDQW�ZRPHQ�� ,Q�TXDQWLWDWLYH�3KDVH� ,,��
WKHVH� ���� LWHPV� ZHUH� SUHVHQWHG� WR� WKH� H[SHUWV�
�3V\FKLDWULVWV� DQG� &OLQLFDO� 3V\FKRORJLVWV�� IRU� FRQWHQW�
YDOLGDWLRQ��7KH����-LWHPV�RI�32&6�ILQDOL]HG�E\�H[SHUW�
FRQWHQW� YDOLGLW\� ZHUH� DGPLQLVWHUHG� WR� ���� SUHJQDQW�
ZRPHQ�� 7KH\� ZHUH� VHOHFWHG� E\� SXUSRVLYH� VDPSOLQJ�
WHFKQLTXH�IURP�GLIIHUHQW�KRVSLWDOV�RI�*XMUDW�EHFDXVH�RI�
QRQ-DYDLODELOLW\� RI� VDPSOLQJ� IUDPH� IRU� WKH� WDUJHW�
SRSXODWLRQ��7KHQ�� H[SORUDWRU\�DQG�FRQILUPDWRU\� IDFWRU�
DQDO\VLV� DORQJ� ZLWK� &URQEDFK� DOSKD� FRHIILFLHQW� ZDV�
FDUULHG�RXW�RQ�����LWHPV�RI�32&6� 
$� ��-LWHPV� YHUVLRQ� RI� 32&6� ZDV� ILQDOL]HG� DQG�
DGPLQLVWHUHG� RQ� SXUSRVLYHO\� VHOHFWHG� ���� SUHJQDQW�
ZRPHQ� ZKR� FDPH� WR� YLVLW� JRYHUQPHQW� RU� SULYDWH�
KRVSLWDOV�FOLQLFV� RI� *XMUDW�� .KDULDQ�� 6DUD-L-$ODPJLU��
'LQJD�� DQG� /DODPXVD� IRU� UHJXODU� SUHQDWDO� FKHFNXS��
7KH�&URQEDFK�DOSKD�FRHIILFLHQW�RI� ILQDOL]HG�32&6�RQ�
WKH�SUHVHQW�VDPSOH�ZDV�������'DWD�ZDV�FROOHFWHG�IURP�
����SDUWLFLSDQWV�ZLWK�PHDQ�DJH�LQ�\HDUV������������LQ�
-DQXDU\�������WLOO�0D\�������,QFOXVLRQ�FULWHULD�IRFXVHG�
RQ� SUHJQDQW� ZRPHQ� ZKR� KDYH� DW� OHDVW� YLVLWHG� WZLFH�
HLWKHU� WKH� JRYHUQPHQW�RU� SULYDWH�KRVSLWDOV�FOLQLFV�DQG�
ZHUH� LQ� UHSURGXFWLYH� DJH� UDQJH� ���� WR� ��� \HDUV���
([FOXVLRQ� FULWHULD� IRFXVHG� RQ� SUHJQDQW� ZRPHQ� ZKR�
FDPH�IRU�SRVWQDWDO�FKHFNXS� LQ�KRVSLWDO�RQFH�RU� WKRVH�
KDG� DQ\� SV\FKRORJLFDO� GLVWXUEDQFH� RWKHU� WKDQ� 2&'�
DQ[LHW\�� � )XUWKHU�� XQZLOOLQJ� SDUWLFLSDQWV� ZHUH� DOVR�
H[FOXGHG� IURP� WKH� VWXG\� RU� HOVH� WKH\�ZHUH� OHVV� WKDQ�
���\HDUV�RU�DERYH����\HDUV�RI�DJH��$Q�HTXDO�UDWLR�RI�
VDPSOH� �Q ������ZDV�VHOHFWHG� IURP�ERWK�JRYHUQPHQW�
DQG�SULYDWH�KRVSLWDOV�RI�GLVWULFW�*XMUDW� 
$IWHU� WDNLQJ� ZULWWHQ� LQIRUPHG� FRQVHQW�� WKH�
TXHVWLRQQDLUH� DORQJ� ZLWK� GHPRJUDSKLF� VKHHW� ZHUH�
FRPSOHWHG� E\� WKH� UHVSRQGHQWV� LQ� WKHLU� UHVSHFWLYH�
KRVSLWDOV�FOLQLFV� ZKLOH� ZDLWLQJ� IRU� WKHLU� DSSRLQWPHQWV��
'DWD�ZHUH�FROOHFWHG�LQGLYLGXDOO\�IURP�UHVSRQGHQWV�DQG�
LQ� WKH� FDVH� RI� LOOLWHUDWH� VXEMHFWV�� LWHPV� ZHUH� YHUEDOO\�
SUHVHQWHG�WR�WKHP��7KH\�ZHUH�LQIRUPHG�WR�XQGHUVWDQG�
HDFK�LWHP�FDUHIXOO\�DQG�UHVSRQG�ZLWK�KRQHVW\�� 
7KLV� VWXG\� KDV� EHHQ� DSSURYHG� E\� $GYDQFHG�6WXGLHV�
DQG� 5HVHDUFK� %RDUG�� 8QLYHUVLW\� RI� *XMUDW�� *XMUDW��
)RUPDO� SHUPLVVLRQ� RI� GDWD� FROOHFWLRQ� ZDV� WDNHQ� IURP�
DXWKRULW\� RI� FRQFHUQHG� KRVSLWDOV�FOLQLFV� RU� KHDOWK�
SURIHVVLRQDOV��$OO�WKH�QHFHVVDU\�HWKLFDO�FRQVLGHUDWLRQV�
VXFK� DV� FRQILGHQWLDOLW\�� LQIRUPHG� FRQVHQW� DQG�
YROXQWDU\�SDUWLFLSDWLRQ�SHUWDLQLQJ� WR� VWXG\�ZHUH� WDNHQ�
LQWR�DFFRXQW�ZKLOH�GDWD�FROOHFWLRQ��)RU�LQVWDQFH��EHIRUH�
FRPPHQFLQJ� ZLWK� GDWD� FROOHFWLRQ�� WKH� VLJQLILFDQFH��
QDWXUH� DQG� DLP� RI� WKH� UHVHDUFK� ZHUH� LQIRUPHG� WR�
SURVSHFWLYH� UHVSRQGHQWV�� ,W� ZDV� EULHIHG� WR� VXEMHFWV�
WKDW�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�UHVHDUFK�LV�YROXQWDU\�DQG�
ZLWKGUDZDO�IURP�WKH�UHVHDUFK�ZDV�QRQ-FRQGLWLRQDO�DQG�
FRXOG�EH�GRQH�DW�DQ\�VWDJH�RI�UHVHDUFK��)XUWKHUPRUH��
VXEMHFWV� ZHUH� XUJHG� WR� GLUHFW� WKHLU� TXHVWLRQV� WR�
H[DPLQHU� LQ� WKH� HYHQW� WKH\� H[SHULHQFH� GLIILFXOW\� ZLWK�
DQ\�SDUW�RI�WKH�TXHVWLRQQDLUH��� 
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'DWD� IRU� PDLQ� VWXG\� ZHUH� FDOFXODWHG�� DQDO\]HG� DQG�
LQWHUSUHWHG� E\� XVLQJ� ,%0� 6366-���� 'HVFULSWLYH�
VWDWLVWLFV� ZDV� XVHG� WR� DQDO\]H� WKH� IUHTXHQFLHV� DQG�
SHUFHQWDJHV� RI� GHPRJUDSKLF� YDULDEOHV� DQG� OHYHO� RI�
REVHVVLYH�FRPSXOVLYH�V\PSWRPV�LQ�SUHJQDQW�ZRPHQ��
&URQEDFK� $OSKD� &RHIILFLHQW� ZDV� FDOFXODWHG� WR�
LQYHVWLJDWH� UHOLDELOLW\� RI� 32&6�� 3HDUVRQ� SURGXFW�
PRPHQW�FRUUHODWLRQ�ZLWK�VLJQLILFDQFH� OHYHO�EHORZ������
ZDV� XVHG� WR� ILQG� WKH� UHODWLRQVKLS� DPRQJ� VWXG\�
YDULDEOHV� 

5(68/76� 

7KH� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� SDUWLFLSDQWV�
LQGLFDWHG�WKDW�PD[LPXP�UHVSRQGHQWV�IHOO�LQ�DJH�JURXS�
RI� ��� WR� ��� \HDUV� �I � ���� ZLWK� �������� 0DMRULW\� RI�
ZRPHQ� ZHUH� HGXFDWHG� DQG� KRXVH� ZLIH� �I � ���� ZLWK�
������� DQG� RQO\� D� OLPLWHG� QXPEHU� RI� ZRPHQ� ZDV�
ZRUNLQJ� �I � ��� ZLWK� �������� $� JUHDW� QR�� RI�
UHVSRQGHQWV¶� PRQWKO\� LQFRPH� ZDV� IURP� ������� WR�
��������0DMRULW\�RI�ZRPHQ�KDG�XQSODQQHG�SUHJQDQF\�
�I � ���� ZLWK� �������� 0RVW� RI� ZRPHQ� ZKR� YLVLWHG�
KRVSLWDOV�IRU�DQWHQDWDO�FDUH��$1&��KDG�ILUVW�SUHJQDQF\�
H[SHULHQFH��I �����ZLWK���������2QO\�D�OLPLWHG�QXPEHU�
RI�ZRPHQ�KDG�PLVFDUULDJH�KLVWRU\��I ����ZLWK��������
DQG�PRVW�RI� WKHP�H[SHULHQFHG�RQO\�RQH�IHWDO� ORVV��I �
���ZLWK� �������� 7KHUH�ZHUH� VRPH�ZRPHQ�ZKR� JDYH�
ELUWK� WR� GHDG� FKLOG� LQ� SUHYLRXV� SUHJQDQF\� �I � ���ZLWK�
�������DQG�IHZ�ZHUH�KRVSLWDOL]HG��I �����ZLWK��������
GXULQJ�FXUUHQW�SUHJQDQF\��0DMRULW\�RI�ZRPHQ�DWWHQGHG�
$1&�IRU��–��WLPHV��I �����ZLWK������RU��–��WLPHV��I �
��� ZLWK� ������� GXULQJ� FXUUHQW� SUHJQDQF\�� � 5DWLR� RI�
ZRPHQ�DWWDLQHG�$1&�HLWKHU� IURP�JRYHUQPHQW��I �����
ZLWK������RU�SULYDWH�KRVSLWDOV� �I �����ZLWK������ZDV�
HTXDO�� $� JUHDW� QR�� RI� ZRPHQ� OLYHG� LQ� MRLQW� IDPLO\�
V\VWHP��I �����ZLWK��������DQG�UXUDO�UHVLGHQWLDO�DUHD�
�I � ���� ZLWK� ������� 0DMRULW\� RI� ZRPHQ� GLG� QRW� KDYH�
SUHYLRXV�KLVWRU\�RI�2&'��I �����ZLWK������DQG�RQO\�D�
OLPLWHG� QR�� RI� ZRPHQ� VXIIHUHG� LW� �I � ��� ZLWK� �����
�7DEOH�,�� 

7$%/(� ,�� '(02*5$3+,&� &+$5$5&7(5,67,&6�
2)�35(*$1$17�:20(1 
32&6�LV�IRXQG�WR�EH�D�UHOLDEOH�LQVWUXPHQW��Į ������IRU�

7D\\DED�.LUDQ��6DPHHUD�6KDILT��5D]LD�$QMXP 

��� 

9DULDEOHV &DWHJRULHV I � 

$JH��LQ�\HDUV�� 

���–����\HDUV ��� ���� 

���–����\HDUV ��� ���� 

���–����\HDUV �� ���� 

���–����\HDUV �� ���� 

(GXFDWLRQ�� 

,OOLWHUDWH �� ���� 

3ULPDU\ �� ���� 

6HFRQGDU\ �� ���� 

,QWHUPHGLDWH �� ���� 

*UDGXDWLRQ �� ���� 

3RVW-JUDGXDWLRQ �� ���� 

(PSOR\PHQW� 
6WDWXV�� 

+RXVH�ZLIH ��� ���� 

:RUNLQJ�ZRPDQ �� ���� 

+XVEDQG�� 
$OLYH ��� ���� 

/DWH � ���� 

)DPLO\�0RQWKO\�,QFRPH�
�UXSHHV��� 

������–������ �� ���� 

������–������ �� ���� 

������–������ ��� ���� 

������–������� �� ���� 

3UHJQDQF\�3ODQQLQJ�� 
<HV ��� ���� 

1R ��� ���� 

3UHJQDQF\�([SHULHQFH�� 

)LUVW ��� ���� 

6HFRQG �� ���� 

7KLUG �� ���� 

)RXUWK�RU�PRUH �� ���� 

0LVFDUULDJH�+LVWRU\� 
<HV �� ���� 

1R ��� ���� 

1R��RI�0LVFDUULDJHV�� 

1RQH ��� ���� 

2QH �� ���� 

7ZR � ���� 

7KUHH�RU�PRUH � ���� 

+LVWRU\�RI�'HDG�&KLOG�� 
<HV �� ���� 

1R ��� ���� 

+RVSLWDOL]DWLRQ�+LVWRU\�
GXULQJ�&XUUHQW�3UHJ�
QDQF\�� 

<HV ��� ���� 

1R ��� ���� 

1R��RI�$QWHQDWDO�9LVLWV�� 

��–�� ��� ���� 

��–�� �� ���� 

��–�� �� ���� 

��–��� �� ���� 

0RUH�WKDQ��� �� ���� 

1DWXUH�RI�+RVSLWDO��
&OLQLF�� 

*RYHUQPHQW ��� ���� 

3ULYDWH ��� ���� 

)DPLO\�6\VWHP�� 
1XFOHDU ��� ���� 

-RLQW ��� ���� 

1R��RI�)DPLO\�0HP�
EHUV� 

��–�� ��� ���� 

��–�� �� ���� 

��–�� �� ���� 

���–��� �� ���� 

5HVLGHQWLDO�$UHD�� 
5XUDO ��� ���� 

8UEDQ ��� ���� 

3UHYLRXV�+LVWRU\�RI�
2&'� 

<HV �� ���� 

1R ��� ���� 
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WKH� XVDJH� RI� LGHQWLI\LQJ� REVHVVLYH� FRPSXOVLYH�
V\PSWRPV� LQ�SUHJQDQW�ZRPHQ��7KH�3HDUVRQ�3URGXFW�
0RPHQW� &RUUHODWLRQ� &RHIILFLHQWV� DPRQJ� REVHVVLRQV��
FRPSXOVLRQV��DQG�LPSDLUPHQWV�LQ�IXQFWLRQLQJ�DQG�DOVR�
ZLWK� 32&6� ZHUH� IRXQG� WR� EH� VLJQLILFDQW� �S�������
�7DEOH�,,��� 
7RWDO� ������ ZRPHQ� H[SHULHQFHG� PLOG� WR� H[WUHPHO\�

VHYHUH� OHYHO� V\PSWRPV� RI� SUHQDWDO� REVHVVLRQV� DQG�
FRPSXOVLRQV�GXULQJ�SUHJQDQF\��7DEOH�,,,�� 
7$%/(�,,,��)5(48(1&,(6�2)�35(1$7$/�

2%6(66,9(�&2038/6,9(�6<037206�,1�
35(*1$1$7�:20(1 
 

',6&866,21 

2XU� ILQGLQJV� KDYH� LQGLFDWHG� WKDW� WKH� IUHTXHQFLHV� RI�
SUHQDWDO�REVHVVLYH�FRPSXOVLYH�V\PSWRPV�ZHUH�IRXQG�
WR�EH�SUHVHQW�LQ�������ZRPHQ�GXULQJ�SUHJQDQF\��7KH�
SUHYDOHQFH� RI� SUHQDWDO� REVHVVLYH� FRPSXOVLYH�
V\PSWRPV� LQ� SUHJQDQW� ZRPHQ� LPSOLHG� DODUPLQJ�
VLWXDWLRQ� RI� GHWHULRUDWLRQ� LQ� PDWHUQDO� PHQWDO� KHDOWK�
FRQGLWLRQV�LQ�3DNLVWDQ���2Q�RQH�KDQG�LQ�FRPSDULVRQ�WR�
$PHULFD�� WKH�SUHYDOHQFH� LQ�3DNLVWDQ� LV� FRQVLGHUHG� WR�
EH� KLJK� IRU� REVHVVLYH� FRPSXOVLYH� V\PSWRPV� LQ�
SUHJQDQW�ZRPHQ��7KH�RQVHW�RI�2&'�VLJQV� UHODWHG� WR�
SUHJQDQF\� ZDV� IRXQG� WR� EH� WKLUW\-QLQH� SHUFHQW� LQ�
$PHULFD���$QRWKHU� VWXG\� H[SORUHG� ���� SRVWSDUWXP�
ZRPHQ�RXW�RI�ZKLFK�������RI�ZRPHQ�GLDJQRVHG�ZLWK�
SHULQDWDO� 2&'� LQ� $PHULFD���� +RZHYHU�� RQ� WKH� RWKHU�
KDQG�� SUHYDOHQFH� LQ� 3DNLVWDQ� LV� ORZ� DV� FRPSDUHG� WR�
6RXWK� $ULFD� DQG� &DQDGD�� ���� SUHJQDQW� ZRPHQ�
VHHNLQJ� DQWHQDWDO� FDUH� IURP� GLIIHUHQW� FOLQLFV� DQG�
KRVSLWDOV�ZHUH�VHOHFWHG�� 
2XWFRPHV�UHYHDOHG� WKDW�����RI� WKH�SUHJQDQW�ZRPHQ�

FRXOG� EH� FODVVLILHG� DV� REVHVVLYH-FRPSXOVLYH�
GLVRUGHUHG� LQ�6RXWK� $IULFD���7KH� LQWUXVLRQV� UHODWHG� WR�
DFFLGHQWDO�RU�LQWHQWLRQDO�KDUP�RFFXUV�LQ�HLJKW\�SHUFHQW�
RI�WKH�JHQHUDO�SRSXODWLRQ�DQG�HYHQ�PRUH�FRPPRQO\�LQ�
QHZ�SDUHQWV�DV�IRXQG�LQ�&DQDGD��� 
,Q� 3DNLVWDQ� ���� DGXOWV� EHWZHHQ� DJH� ��� WR� ��� \HDUV�
ZHUH�IRXQG�WR�EH�VXIIHULQJ�IURP�REVHVVLYH�FRPSXOVLYH�
GLVRUGHU� LQ� VXEFOLQLFDO� FDWHJRU\� DORQJ� ZLWK� FR-PRUELG�

SHUFHLYHG� VWUHVV���� 7KH� SUHYDOHQFH� UDWH� RI�2&'�ZDV�
IRXQG� WR� EH� KLJKHU� DPRQJ� SUHJQDQW� ZRPHQ� DV�
FRPSDUHG� WR� WKDW� FDOFXODWHG� LQ� JHQHUDO� SRSXODWLRQ����
+HQFH�� 2&'� GXULQJ� SUHQDWDO� SHULRG� LV� RQH� RI� WKH�
PHQWDO� GLVWXUEDQFHV� ZKLFK� KDYH� JUHDWHU� ULVN� RI�
H[KLELWLRQ� GXULQJ� SUHJQDQF\� ZLWK� SUHYDOHQFH� RI� �����
UHODWLYH� ULVN� UDWLRV� LQ� FRPSDULVRQ� WR� JHQHUDO�
SRSXODWLRQ����7KH�SUHYDOHQFH�RI�REVHVVLYH�FRPSXOVLYH�
V\PSWRPV�LQ�SUHJQDQW�ZRPHQ�LV�KLJK�DV�FRPSDUHG�WR�
JHQHUDO� SRSXODWLRQ� DQG� KDV� EHHQ� IRXQG� WR� EH� WKH�
QHJOHFWHG� DUHD� ZLWK� UHIHUHQFH� WR� HPSLULFDO�
LQYHVWLJDWLRQ�LQ�3DNLVWDQ�� 
2&'� V\PSWRPV� PD\� LQLWLDWH� RU� DFFHOHUDWH� GXULQJ�
SUHJQDQF\� RU� LQ� SRVWSDUWXP� SHULRG�� $� WHOHSKRQLF�
LQWHUYLHZ� ZLWK� ��� ZRPHQ� H[SHULHQFLQJ� 2&'�
V\PSWRPV�� VXJJHVWHG� WKDW� SUHJQDQF\� ZDV� UHODWHG� WR�
RQVHW�RI�2&'�VLJQV�DPRQJ�����ZRPHQ�DQG� LQ�����
H[DFHUEDWLRQ� RI� VHYHULW\� LQ� V\PSWRPV� GXULQJ�
SUHJQDQF\� ZDV� REVHUYHG�� $Q� DFFHOHUDWLRQ� LQ� 2&'�
V\PSWRPV�GXULQJ�SUHJQDQF\�LQGLFDWHG�WKDW�WKH�FRXUVH�
RI� WKLV� GLVRUGHU�PD\�EH�DIIHFWHG� E\� WKH� DOWHUDWLRQV� LQ�
JRQDGDO� KRUPRQHV���� $� UHVHDUFK� FDUULHG� RXW� RQ� ����
SDUWLFLSDQWV�LQ�WKHLU�WKLUG�WULPHVWHU�RI�SUHJQDQF\�IRXQG�
WKDW� WKH� UDWH� RI� SUHYDOHQFH� RI� REVHVVLYH� FRPSXOVLYH�
GLVRUGHU�ZDV�WKUHH�DQG�SRLQW�ILYH�SHUFHQW�LQ�WKHP���� 
2EVHVVLRQDO� WKRXJKWV�SHUWDLQLQJ� WR�KDUPLQJ� WKH�EDE\�
ZHUH� IRXQG� LQ� ���� RI� SHULQDWDO� ZRPHQ���/LWHUDWXUH�
LGHQWLILHG� WKDW� XS� WR� ILIW\� SHUFHQW� RI� SUHJQDQW� ZRPHQ�
H[SHULHQFLQJ�2&'�UHFDOOHG� WKH�RQVHW�RU�H[DFHUEDWLRQ�
RI� WKHLU� VLJQV� GXULQJ� SHULQDWDO� SHULRG������EHFDXVH� LW� LV�
RQH� RI� WKH�PRVW� YXOQHUDEOH� WLPH� IRU� ZRPHQ��� GXH� WR�
KRUPRQDO� H[DJJHUDWLRQV� DQG� LPEDODQFHV�� 7KHUHIRUH��
WKH� SUHYDOHQFH� UDWH� RI� 2&'� ZDV� IRXQG� WR� EH� KLJKHU�
DPRQJ� SUHJQDQW� ZRPHQ� DV� FRPSDUHG� WR� WKDW�
FDOFXODWHG� LQ� JHQHUDO� SRSXODWLRQ�� +HQFH�� WUHDWPHQW�
GHFLVLRQV� E\� SV\FKLDWULVWV� VKRXOG� EH� DFFXVWRPHG�
NHHSLQJ� LQ� YLHZ� WKH� ELR-SV\FKR-VRFLDO� DVSHFWV� RI�
LQGLYLGXDO� SUHJQDQW� ZRPHQ���� ,Q� DGGLWLRQ�� XVXDOO\�

3UHYDOHQFH�RI�3UHQDWDO�2EVHVVLYH�&RPSXOVLYH�6\PSWRPV 

��� 

7$%/(�,,��36<&+20(75,&�3523(57,(6�2)�32&6 

9DULDEOH� .� Į� 0� 6'� 
U� 5DQJH� 

6NHZQHVV� 
� � � 3RWHQWLDO $FWXDO 

���32&6 �� ���� ����� ����� ��� ��� ��� �–��� �–��� ���� 

���2EVHVVLRQV �� ���� ����� �����   ��� ��� �–�� �–�� ���� 

���&RPSXOVLRQV �� ���� ����� �����     ��� �–�� �–�� ���� 

���,PSDLUPHQW�LQ�)XQFWLRQLQJ � ���� ���� ���� - - - �–�� �–�� ���� 

S������           

6FRUH�5DQJHV�RI�
32&6 32&6�&DWHJRULHV I � 

��–��� 1RUPDO ��� ���� 

���–��� 6XE-FOLQLFDO �� ���� 

���–��� 0LOG �� ���� 

���–��� 0RGHUDWH �� ���� 

���–���� 6HYHUH �� ���� 

����–���� ([WUHPHO\�VHYHUH � ���� 
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SUHJQDQW� ZRPHQ� DUH� IRXQG� WR� EH� XQDZDUH� RI�
DGHTXDWH� LQIRUPDWLRQ� SHUWDLQLQJ� WR� WKH� DQWHQDWDO�
FDUH��� SDUWLFXODUO\� LQ� DVSHFW� RI� PHQWDO� KHDOWK��
7KHUHIRUH�� J\QHFRORJLVWV� VKRXOG� SUREH� DQG� XSGDWH�
WKHP� DERXW� SV\FKLDWULF� GLVRUGHUV� ZKR� FRPH� IRU�
DQWHQDWDO�FKHFNXSV�LQ�WKHLU�KRVSLWDOV� 

&21&/86,21� 

3UHYDOHQFH� RI� SUHQDWDO� REVHVVLYH� FRPSXOVLYH�
V\PSWRPV�LV�������DV�IRXQG�LQ�����SUHJQDQW�ZRPHQ�
YLVLWLQJ� YDULRXV� KRVSLWDOV� DQG� FOLQLFV�� 7KH� ILQGLQJ� KDV�
LQGLFDWHG� KLJK� SUHYDOHQFH� RI� REVHVVLYH� FRPSXOVLYH�
V\PSWRPV� LQ� SUHJQDQW� ZRPHQ� DV� FRPSDUHG� WR� WKH�
JHQHUDO� SRSXODWLRQ� LQ� 3DNLVWDQ�� 3UHQDWDO� REVHVVLRQV�
DQG�FRPSXOVLRQV�EDGO\�DIIHFW� WKH�GHYHORSLQJ�PRWKHU-
LQIDQW� ERQG� VR� WKH� ILQGLQJV� RI� WKH� SUHVHQW� VWXG\�
VXJJHVWV� WKDW� WKH� FULWHULD� RI� SV\FKLDWULF� DVVHVVPHQW�
VKRXOG� EH� DGGHG� LQ� DQWHQDWDO� FDUH� SUDFWLFHV� DQG�
DVVHVVPHQW�RI�2&'�VKRXOG�EH�D�SDUW�RI�WKH�VFUHHQLQJ�
SURFHGXUH� LQ� REVWHWULFDO� DQG� SULPDU\� FDUH� GXULQJ�
SUHJQDQF\� 

5(&200(1'$7,21 

+HDOWK� SURIHVVLRQDOV� ZKR� SURYLGH� DQWHQDWDO� FDUH� WR�
SUHJQDQW� ZRPHQ� PXVW� DVVHVV� QRW� RQO\� IRU� SK\VLFDO�
H[DPLQDWLRQ�EXW�DOVR�VFUHHQ�WKHP�IRU�SUHVHQFH�RI�DQ\�
SV\FKLDWULF� GLVRUGHU�� )RU� SUHJQDQW� ZRPHQ� ZLWK�
FOLQLFDOO\� VLJQLILFDQW� REVHVVLYH� FRPSXOVLYH� VLJQV�� D�
UHIHUUDO� IRU� SV\FKLDWULF� FRQVXOWDWLRQ�PXVW� EH�PDGH�E\�
WKH�KHDOWK�FDUH�SURYLGHU��7KHUH�LV�DQ�LPPHQVH�QHHG�WR�
FRQGXFW� VHPLQDUV� LQ� FRPPXQLW\� FHQWHUV� WR� GHYHORS�
DZDUHQHVV�DPRQJ�SUHJQDQW�ZRPHQ�DQG�WKHLU�IDPLOLHV�
DERXW� ULVNV�RI�QHXURWLF� SUREOHPV�DQG� WR� LGHQWLI\� HDUO\�
VLJQV� HPHUJLQJ� GXULQJ� SUHJQDQF\�� 3UHYHQWLYH� DQG�
HIIHFWLYH� KDQGOLQJ� VWUDWHJLHV� PXVW� EH� LQFXOFDWHG� LQ�
SXEOLF�WR�WDNH�SURSHU�FDUH�RI�PDWHUQDO�ZHOOEHLQJ� 

(WKLFDO�3HUPLVVLRQ��$GYDQFHG�6WXGLHV�	�5HVHDUFK�
%RDUG� �$65%�� DQG� 'HSDUWPHQW� RI� 3V\FKRORJ\��
8QLYHUVLW\� RI� *XMUDW� OHWWHU� QR�� 82*�$65%�
3V\FKRORJ\�����������'DWHG����UG�2FWREHU�������� 

&RQIOLFW� RI� LQWHUHVW�� 7KHUH� LV� QRW� FRQIOLFW� RI�
LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�IXQGLQJ�IURP�DQ\�DJHQF\� 

$87+25�&2175,%87,216 

.LUDQ� 7�� &RQFHSW�� ZULWLQJ�� GDWD� FROOHFWLRQ�� GDWD�
DQDO\VLV 
6KDILT�6��6XSHUYLVHG�UHVHDUFK��GUDIWLQJ�RI�PDQXVFULSW 
$QMXP�5��&ULWLFDOO\�HYDOXDWLRQ�RI�PDQXVFULSW� 

5()(5(1&(6 

�� +RXVH� 6-�� 7ULSDWKL� 63�� .QLJKW� %7�� 0RUULV� 1��
1HZSRUW� '-�� 6WRZH� =1�� 2EVHVVLYH-FRPSXOVLYH�
GLVRUGHU�LQ�SUHJQDQF\�DQG�WKH�SRVWSDUWXP�SHULRG��
FRXUVH� RI� LOOQHVV� DQG� REVWHWULFDO� RXWFRPH�� $UFK�
:RPHQV� 0HQWDO� +HDOWK�� ������ ������� �-����

GRL���������V�����-���-����-]� 
�� )UtDV�È��3DOPD�&��%DUyQ�)��9DUHOD�3��ÈOYDUH]�$��

6DOYDGRU�$��2EVHVVLYH-FRPSXOVLYH�GLVRUGHU�LQ�WKH�
SHULQDWDO� SHULRG�� (SLGHPLRORJ\�� SKHQRPHQRORJ\��
SDWKRJHQHVLV�� DQG� WUHDWPHQW�� $QDOHV� 'H�
3VLFRORJtD����������������-�� 

�� dHEHU� (�� %LOJH� $�� 0HUPHU� *�� <XFHO� 8�� 5LVN� RI�
SRVWQDWDO� GHSUHVVLRQ� DQG� SUHJQDQF\� LQ� %RUQRYD��
ø]PLU��7XUNL\H�.OLQLNOHUL�-�*\QHFRO�2EVW����������
������-��� 

�� %URN� (&�� /RN� 3�� 2RVWHUEDDQ� '%�� 6FKHQH� $+��
7HQGRONDU� ,�� ,QIDQW�5HODWHG� ,QWUXVLYH� 7KRXJKWV� RI�
+DUP�LQ�WKH�3RVWSDUWXP�3HULRG��$�&ULWLFDO�5HYLHZ��
-� &OLQ� 3V\FKLDWU\�� ������ ������� ���-����
GRL���������-&3���U������ 

�� 'LDJQRVWLF� DQG� 6WDWLVWLFDO� 0DQXDO� RI� 0HQWDO�
'LVRUGHUV� '60-��� �WK� HG��� $PHULFDQ� 3V\FKLDWULF�
$VVRFLDWLRQ�������  

�� $EUDPRZLW]� -�� %H\RQG� WKH� %OXHV�� 3RVWSDUWXP�
2&'� >LQWHUQHW@�� ����� >8SGDWHG� ������ FLWHG� �����
0D\� �@�� $YDLODEOH� IURP�� KWWSV���LRFGI�RUJ�H[SHUW-
RSLQLRQV�SRVWSDUWXP-RFG�� 

�� /RUG�&��5LHGHU�$��+DOO�*%��6RDUHV�&1��6WHLQHU�0��
3LORWLQJ� WKH� SHULQDWDO� REVHVVLYH-FRPSXOVLYH� VFDOH�
�32&6���GHYHORSPHQW�DQG�YDOLGDWLRQ��-�RI�$Q[LHW\�
'LVRUGHUV�� ������ ������� ����-���� GRL���������
M�MDQ[GLV������������� 

�� %\HUOH\�%0��+DDV�'0��$� V\VWHPDWLF�RYHUYLHZ�RI�
WKH� OLWHUDWXUH� UHJDUGLQJ� JURXS� SUHQDWDO� FDUH� IRU�
KLJK-ULVN� SUHJQDQW� ZRPHQ�� %0&� 3UHJQDQF\�
&KLOGELUWK�� ������ ������� �����GRL���������V�����-
���-����-�� 

�� &ROODUGHDX� )�� &RUE\Q� %�� $EUDPRZLW]� -�� -DQVVHQ�
3$��:RRG\�6�� )DLUEURWKHU�1��0DWHUQDO� XQZDQWHG�
DQG� LQWUXVLYH� WKRXJKWV� RI� LQIDQW-UHODWHG� KDUP��
REVHVVLYH-FRPSXOVLYH�GLVRUGHU�DQG�GHSUHVVLRQ� LQ�
WKH� SHULQDWDO� SHULRG�� VWXG\� SURWRFRO�� %0&�
3V\FKLDWU\�� ������ ������� ��-����� GRL���������
V�����-���-����-[�� 

��� .HOO\�2��8QGHUVWDQGLQJ�ULVN�IDFWRUV�IRU�2&'��9HU\�
:HOO� 0LQG�� ����� >XSGDWHG� ����� $SULO� ���� FLWHG�
����� -XO\� ��@�� $YDLODEOH� IURP�� KWWSV���
ZZZ�YHU\ZHOOPLQG��FRP�RFG-ULVN-IDFWRUV-������� 

��� .DVVDGD� '6�� :DLGPDQ� 0$�� 0LDVVR� $,�� 0DUFRQ�
66�� 3UHYDOHQFH� RI� PHQWDO� GLVRUGHUV� DQG�
DVVRFLDWHG� IDFWRUV� LQ� SUHJQDQW� ZRPHQ�� $FWD�
3DXOLVWD� GH� (QIHUPDJHP�� ������ ������� ���-�����
GRL�������������-�������������� 

��� 0LOOHU� 0/�� $� FRPSUHKHQVLYH� H[DPLQDWLRQ� RI�
DQ[LHW\�DQG�LWV�ULVN�IDFWRUV�LQ�WKH�SHULQDWDO�SHULRG��
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